Contribution of leucine to oxidative metabolism of the rat medullary thick ascending limb.
It has recently been reported that branched-chain amino acid aminotransferase (BCAATase) is inhomogeneously distributed in the kidney. BCAATase activity is several-fold higher in the medullary thick ascending limb (MTAL) than in other nephron segments. The present work was designed to determine whether leucine, a branched-chain amino acid (AA), is used as metabolic fuel by this nephron segment. MTAL were isolated from the inner stripe of the outer medulla of adult Sprague Dawley rats by mild enzymatic digestion and appropriate sieving. Leucine aminotransferase activity measured in homogenates of MTAL was 653 +/- 52 pmol alpha-ketoglutarate formed/micrograms protein per hour, a value threefold higher than that observed in the renal cortex or muscle in the same rats. Substrate oxidation was assessed by measuring 14CO2 production from tracer amounts of uniformly labeled 14C-amino acids or glucose in isolated MTAL incubated in modified Earle balanced salt solution. When each substrate was offered at a concentration of 1 mM, leucine oxidation was much higher than that of unbranched AA, but fivefold lower than that of glucose. With 1 mM glucose and 1 mM leucine in the medium, leucine oxidation was close to that of glucose (123 +/- 8 versus 177 +/- 15 pmol CO2/micrograms protein per hour), probably because glucose contributed to the formation of alpha-ketoglutarate, a cosubstrate for leucine transamination. Inhibition of salt transport by furosemide (0.1 mM) decreased oxidation of both substrates by 60-70%. Inhibition of salt transport by ouabain (1 mM) decreased glucose oxidation markedly.(ABSTRACT TRUNCATED AT 250 WORDS)